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(54) PASSIVE POLARIZED LIGHT MODULATING OPTICAL ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a passive polarized light 
modulating element which embodies an improvement in the image 
quality of an automatic stereoscopic display and an improvement in a 
visual field characteristic by its application. 

SOLUTION: This passive polarized light modulating element includes a 
double refractive material layer. This double refractive layer has 
substantially fixed double refraction and includes plural retarder regions 
forming regular patterns. These retarders act as a parallax barrier in, for 
example, the three- dimensional display. If the retarder regions are two, 
their optical axes are oriented in directions different from each other. 
The element may be associated with a polarizer, such as the exit side 
polarizer of, for example, a liquid crystal device. The polarization 
direction of the polarizer is parallel with the optical axis of the one 
retarder. Then, the one retarder does not exert influence on the light 
passing the element and the other retarder acts a half-wave plate and 
rotates the polarization vector of the light passing the element at, for 
example, 90° . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An orientation layer including second at least one field which has the second different direction of 
orientation from first at least one field which has the first direction of orientation, and the direction of 
orientation of this first, And it is the passive polarization modulation optical element equipped with the 
birefringence ingredient layer in which is installed on this orientation layer and orientation is carried out by this 
orientation layer. This birefringence layer has the magnitude of the birefringence fixed substantially, and this 
birefringence layer is on first at least one field. The passive polarization modulation optical element which is on 
first at least one retarder which has the optical axis which carried out orientation in the first direction, and 
second at least one field, and contains second at least one retarder which has the optical axis which carried out 
orientation in this first direction and the second different direction. 

[Claim 2] The passive polarization modulation optical element according to claim 1 by which this first and the 
second retarder are arranged as an array of regularity including the second retarder of plurality [ retarder / 
said / at least one / second ] including the first retarder of plurality [ retarder / said / at least one / first J. 
[Claim 3] The passive polarization modulation optical element according to claim 2 in which said first and 
second retarder contain the mutual first and the second strip. 

[Claim 4] The passive polarization modulation optical element according to claim 3 in which said first strip has 
the first width of face, and has the second width of face with said second strip smaller than this first width of 
face. 

[Claim 5] A passive polarization modulation optical element given in either of claims 1-4 whose lambda it has 
lambda(2m+1)/2 of litter dances between the propagation in which said first and second retarder met the fast 
axis, and the propagation which met the slow axis, and m is the wavelength of light integrally. 
[Claim 6] A passive polarization modulation optical element given in either of claims 1-5 said whose second 
direction is 45 degrees substantially to said first direction. 

[Claim 7] A passive polarization modulation optical element given in either of claims 1-6 in which said 
birefringence ingredient contains a reactant meso gene. 

[Claim 8] An optical device including the linearly polarized light child for making the light which polarized at an 
angle of predetermined to the component and said first optical axis of a publication to either of claims 1-7 
penetrate. 

[Claim 9] Said predetermined include angle is a device [ equal to 0 times or 90 degrees ] according to claim 8 
substantially. 

[Claim 10] Said polarizer is a device according to claim 8 or 9 which are some liquid crystal devices. 
[Claim 1 1] Said optical element is installed for said liquid crystal device between this first substrate and this 
liquid crystal layer including the first, the second substrate, and a liquid crystal layer, the third substrate is 
installed between this optical element and this liquid crystal layer, and this third substrate is a liquid crystal 
device [ thinner than this first substrate ] according to claim 10 substantially. 

[Claim 12] The process which forms an orientation layer, and the process which gives the first direction of 
orientation to the first field of at least one orientation layer, The process which gives the second different 
direction of orientation from the direction of orientation of this first to the second field of at least one 
orientation layer, The manufacture approach of the passive polarization modulation optical element which is the 
process which installs a birefringence ingredient layer on this orientation layer, and includes the process to 
which orientation of the optical axis of this birefringence ingredient layer is carried out by this orientation layer, 
and the process which fixes the optical axis of this birefringence layer. 
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[Claim 13] The manufacture approach of a passive polarization modulation optical element according to claim 12 
that this first and the second field are arranged as an array of regularity including the second field of plurality 
[ field / said / at least one / second ] including the first field of plurality [ field / said / at least one / first ]. 
[Claim 14] The manufacture approach of a passive polarization modulation optical element according to claim 13 
that said first and second field contain the mutual first and the second strip. 

[Claim 15] The manufacture approach of a passive polarization modulation optical element according to claim 14 
that said first strip has the first width of face, and has the second width of face with said second strip smaller 
than this first width of face. 

[Claim 16] The manufacture approach of a passive polarization modulation optical element given in either of 
claims 12-15 whose lambda it has the thickness which gives lambda(2n+1)/2 of litter dances between the 
propagation in which said birefringence layer met the fast axis, and the propagation which met the slow axis, 
and n is the wavelength of light integrally. 

[Claim 17] The manufacture approach of a passive polarization modulation optical element given in either of 
claims 12-16 said whose second direction is 45 degrees substantially to said first direction. 
[Claim 18] The manufacture approach of a passive polarization modulation optical element given in either of 
claims 12-17 in which said birefringence ingredient contains a reactant meso gene. 

[Claim 19] The manufacture approach of a passive polarization modulation optical element given in either of 
claims 12-18 by which said process to fix is carried out by exposure. 

[Claim 20] The manufacture approach of a passive polarization modulation optical element according to claim 19 
that said process to fix is carried out by UV irradiation. 

[Claim 21] The manufacture approach of a passive polarization modulation optical element given in either of 
claims 12-20 in which said orientation layer contains polyimide. 

[Claim 22] Including the photopolymerization nature polymer of a line [ layer / said / orientation ], a mask is 
carried out so that this orientation layer may expose the above or each first field. The radiation with which this 
**** has the first linearly polarized light in each first field can be irradiated. It is the manufacture approach of a 
passive polarization modulation optical element given in either of claims 12-20 to which this **** can irradiate 
the radiation with which each second field has this first linearly polarized light and the second different linearly 
polarized light by carrying out the mask of this orientation layer so that the above or each second field may be 
exposed. 

[Claim 23] Including the photopolymerization nature polymer of a line [ layer / said / orientation ], a mask is 
carried out so that this orientation layer may expose the above or each first field. The radiation with which this 
**** has the first linearly polarized light in each first field can be irradiated. This **** is the manufacture 
approach of a passive polarization modulation optical element given in either of claims 12-20 to which each first 
field and the above, or each second field can irradiate the radiation which has this first linearly polarized light 
and the second different linearly polarized light, without carrying out the mask of this orientation layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical device containing a passive polarization modulation 
optical element and it. This invention relates to the manufacture approach of a passive polarization modulation 
optical element again. A passive polarization modulation optical element is applicable to for example, the three- 
dimension (3D) display of an automatic solid mold. The display is applicable to the special image processing for 
a game machine, a computer screen, a laptop display, a workstation and medicine, a design, or construction. 
[0002] 

[Description of the Prior Art] With the usual vision, two human beings' eyes perceive surrounding scene from 
two different visual fields spatially separated in the head. Then, a brain judges the distance to various bodies in 
the scene currently seen using these two visual fields. In order to offer the display which displays a three- 
dimension image efficiently, it is necessary to reproduce this condition and to give the "stereograph" of the so- 
called image corresponding to each eye of an observer. 

[0003] A great portion of three-dimension display can be classified into two types according to the technique 
applied in order to give a visual field which is different to both eyes. Typically, a solid display displays two 
images which have a wide range visual field [ as he pleases ]. However, each visual field is coded by a color, a 
polarization condition, or display time. Therefore, in order to show only one visual field meant by each eye, the 
attempt which separates the visual field is performed by the filter system of the glasses which an observer 
carries. 

[0004] An automatic solid display does not need the optical aids which an observer carries. Instead, two visual 
fields can be seen only from the field where space was restricted. The thing of the space field where an image 
becomes visible over the whole active region of a display is called a "visual field field." If an observer is located 
as one eye is in one visual field field and the eye of another side is in the visual field field of another side, an 
observer will look at the visual field of a suitable combination, and will recognize a three-dimension image. 
[0005] In a "flat-surface panel" type automatic solid display, a visual field field is formed of the pixel 
configuration of a display, and the combination of an optical element generally called a parallax lens. An example 
of such a lens is a parallax barrier. This component is a screen which was separated by the opaque field and 
which has a vertical transparency slit. This type of display is illustrated to attached drawin g 1 . The liquid 
crystal type space optical modulator (SLM) 1 is arranged between glass substrates 2 including a glass substrate 
2 with the electrode and orientation layer relevant to it in a liquid crystal layer. A back light 3 illuminates SLM1 
from back. A parallax barrier 4 is installed on all the front faces of SLM1. 

[0006] SLM1 has the two dimensional array of pixel opening. A pixel is arranged at a vertical line, as shown in 
the reference number 5 separated with a gap 6. A parallax barrier 4 has the slit 7 prolonged perpendicularly, a 
horizontal pitch — the horizontal pitch of the pixel line 5 — almost — an integral multiple — it is . Therefore, 
the line group of a pixel is related with each slit. As shown in drawing 1 , three pixel lines called the pixel lines 1, 
2, and 3 correspond with each slit 7 of a parallax barrier 4. 

[0007] The function of a parallax lens like a parallax barrier 4 is restricting the light which penetrates a pixel to 
a predetermined outgoing radiation angle. This limit specifies the angle of visibility of each pixel line behind a 
corresponding slit. The range of the angle of visibility of each pixel is decided by distance between pixel width of 
face and the flat surface containing a pixel, and the flat surface containing a parallax lens. As shown in drawin g 
1 , three pixel lines 5 corresponding to each slit 7 can be seen in each visual field window. 

[0008] Attached drawing 2 shows the zone of the include angle of the light generated from SLM1 and a parallax 
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barrier 4. The horizontal pitch of the slit of a parallax barrier is equal to an integral multiple with the precise 
pitch of a pixel line. In this case, the zone of the outgoing radiation angle from a different location covering a 
display front face is mixed, and the pure visual field zone to an image 1 or an image 2 does not exist. Thus, 
although each eye of an observer does not look at the single image covering the whole display, the image with 
which the fragments of the field where it differs on a display front face instead differ will be seen. In order to 
solve this problem, the pitch of a parallax lens is slightly made small so that the predetermined flat surface 
which exists before the zone of an outgoing radiation angle displaying (generally known as a "window flat 
surface") may be covered. It is called "vision (view point) amendment" to change the pitch of a parallax lens in 
this way. This is illustrated to attached drawin g 3 . A window flat surface is shown in a reference number 8, and 
the visual field field of a kite form is shown to the real target obtained as a result at reference numbers 9 and 
10. If it assumes that an observer's right eye and left eye are in the visual field fields 9 and 10, respectively, 
each eye will look at the meant single image covering the whole display. Consequently, an observer perceives 
the three-dimension effectiveness. The window flat surface 8 specifies the optimal observation distance of a 
display. The observer who has the location of an eye in this flat surface looks at the quality image of a display. 
If an eye is horizontally moved in this flat surface, the image of a display will be maintained until an eye reaches 
the edge of the visual field fields 9 and 10. In these visual field fields, if it goes into the visual field field to which 
one eye adjoins, the whole display will change to the following image at high speed. Generally Rhine of the 
window flat surface in each visual field field is called a "visual field window." 

[0009] D.J. The manufacture approach of a patternizing optical wavelength plate is indicated by "Molecular 
architectures in thin plasticfilms by in-situ photopolymerisation of reactive liquid crystals" of SLD 95 Digest by 
Broer. 

[0010] To Japanese Journal of Applied Physics by Schadt and others, vol 31, 1992, and 2155 pages, the 
technique based on photopolymerization of a liquid crystal layer including the non-contact orientation of liquid 
crystal obtained by making a polyvinyl methoxy cinae flos mate (cinnamic acid salt ?) construct a bridge using 
polarization is indicated. 

[0011] SLD Information Display 12/97 by Schadt Optical patterning of the orientation layer to liquid crystal is 
indicated by "Photo-alignment and Patterning of LC Displys". A masking process required for it is only 1 time. 
It is indicating that EP0689084 applies a reactant meso gene layer as an optical element and an orientation 
front face. 

[0012] optical RISOGURAFU to which U.S. Pat. No. 5537144 and U.S. Pat. No. 5327285 carry out patterning of 
a polarizer or the retarder — law is indicated. The array of a retarder is obtained by etching the PVA film thinly 
lengthened through the photoresist. This removes PVA alternatively and extinguishes the birefringence of a 
result predetermined field efficiently. Alternative mechanical removal of PVA is also indicated. Therefore, this 
technique acts as a retarder in which some fields have the parallel optical axis of each other, and may be used 
for offer of the component of a monolayer whose litter dance of other fields is zero substantially. 
[0013] 865 page of SLD 95 Digest(s) by Chen and others In "Four domain TNLCD fabricated by reverse rubbing 
or double evaporation", application of the technique containing double rubbing of the orientation layer of an 
active liquid crystal device (LCD) is indicated. The direction of liquid crystal orientation can change within each 
pixel, and can improve the angle-of-visibility property of a device. 
[0014] 

[Problem(s) to be Solved by the Invention] the technical problem from the former in an automatic solid display - 
- reduction of artifact, such as improvement in resolution and a cross talk, and a moire pattern, — the 
improvement in a display property [ like ] and an improvement of the visual field property by an observer's 
location and include angle are mentioned. 

[0015] This invention applies a passive polarization modulation component to an automatic solid display as a 
parallax barrier, those technical problems are conquered, and the purpose of this invention is offering a passive 
polarization modulation component applicable to the switchable automatic solid display of two-dimensional/3D 
mode. Other purposes of this invention are offering the manufacture approach which can mass-produce [ that it 
is cheap and ] still such a passive polarization modulation component. 
[0016] 

[Means for Solving the Problem] An orientation layer including second at least one field which has the second 
direction of orientation which is different from first at least one field which has the first direction of orientation, 
and the direction of orientation of this first according to the first aspect of affairs of this invention, And it is the 
passive polarization modulation optical element equipped with the birefringence ingredient layer in which is 
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installed on this orientation layer and orientation is carried out by this orientation layer. This birefringence layer 
has the magnitude of the birefringence fixed substantially, and this birefringence layer is on first at least one 
field. First at least one retarder which has the optical axis which carried out orientation in the first direction, 
And it is on second at least one field, the passive polarization modulation optical element containing second at 
least one retarder which has the optical axis which carried out orientation in this first direction and the second 
different direction can be offered, and, thereby, the above-mentioned purpose is attained. 
[0017] First at least one retarder may contain the second retarder of plurality [ retarder / at least one / 
second ] including two or more first retarders. The first and the second retarder may be arranged as an array of 
regularity. The first and the second retarder may contain the mutual first and the second strip. The first strip 
has the first width of face, and may have the second width of face with the second strip smaller than this first 
width of face. 

[0018] Said first and second retarder may have lambda(2m+1)/2 of litter dances between the propagation which 
met the fast axis, and the propagation which met the slow axis, m is an integer and lambda is the wavelength of 
the light of infrared radiation, a visible ray, and ultraviolet rays here. 
[0019] Said second direction may be 45 degrees substantially to said first direction. 

[0020] A birefringence layer may contain the liquid crystal monomer in which at least one bridge formation is 
possible, the liquid crystal oligomer in which at least one bridge formation is possible, or those mixture. For 
example, a birefringence layer may contain a reactant meso gene. Bridge formation takes place with a heating 
means, an exposure means like UV irradiation, or a cationic polymerization means. 

[0021] According to the second aspect of affairs of this invention, an optical device including the linearly 
polarized light child for making the light which polarized at an angle of predetermined to the component by the 
first aspect of affairs of this invention and the first optical axis penetrate can be offered, and, thereby, the 
above-mentioned purpose is attained. 

[0022] A predetermined include angle may be 0 times or 90 degrees substantially. 

[0023] Polarizers may be some of further devices and the further device may be a liquid crystal device. 
Including the first, the second substrate, and a liquid crystal layer, said optical element is installed between this 
first substrate and this liquid crystal layer, and, as for the liquid crystal device, the third substrate may be 
installed between this optical element and this liquid crystal layer. As for this third substrate, it is desirable that 
it is substantially thinner than this first substrate. 

[0024] The process which forms an orientation layer according to the third aspect of affairs of this invention, 
and the process which gives the first direction of orientation to the first field of at least one orientation layer, 
The process which gives the second different direction of orientation from the direction of orientation of this 
first to the second field of at least one orientation layer, It is the process which installs a birefringence 
ingredient layer on this orientation layer, and the manufacture approach of the passive polarization modulation 
optical element which includes the process which fixes the optical axis of the process to which orientation of 
the optical axis of this birefringence ingredient layer is carried out by this orientation layer, and this 
birefringence layer can be offered, and, thereby, the above-mentioned purpose is attained. 

[0025] First at least one field may include the second field of plurality [ field / at least one / second ] including 
two or more first fields. This first and the second field may be arranged as an array of regularity. The first and 
the second field may contain the mutual first and the second strip. The first strip has the first width of face, 
and may have the second width of face with said second strip smaller than this first width of face. 
[0026] It may have the thickness which gives lambda(2n+1)/2 of litter dances between the propagation in which 
the birefringence layer met the fast axis, and the propagation which met the slow axis, n is an integer here and 
lambda is the wavelength of light like infrared radiation, a visible ray, and ultraviolet rays. 
[0027] The second direction may be 45 degrees substantially to the first direction. 

[0028] A birefringence layer may contain the liquid crystal monomer in which at least one bridge formation is 
possible, the liquid crystal oligomer in which at least one bridge formation is possible, or those mixture. For 
example, a birefringence layer may contain a reactant meso gene. Bridge formation takes place with a heating 
means, an exposure means like UV irradiation, or a cationic polymerization means. 
[0029] The process to fix may be carried out by exposure like UV irradiation. 
[0030] An orientation layer may contain polyimide. 

[0031] Including the photopolymerization nature polymer of a line [ layer / orientation ], a mask is carried out so 
that this orientation layer may expose the above or each first field, and as for each first field, this **** may 
irradiate the radiation which has the first linearly polarized light. The mask of this orientation layer is carried out 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/05/31 



JP.11-064131.A [DETAILED DESCRIPTION] 



4/11 /<-v 



so that the above or each second field may be exposed, and the radiation with which this **** has this first 
linearly polarized light and the second different linearly polarized light in each second field may be irradiated. 
[0032] Including the photopolymerization nature polymer of a line [ layer / orientation ], a mask is carried out so 
that this orientation layer may expose the above or each first field, and as for each first field, this **** may 
irradiate the radiation which has the first linearly polarized light. This **** may irradiate the radiation with which 
each first field and the above, or each second field has this first linearly polarized light and the second different 
linearly polarized light, without carrying out the mask of this orientation layer. The above or the direction of 
orientation of each first field is not substantially influenced by the second radiation irradiation. 
[0033] Masking may be formed of a photoresist. For example, first, by the spin coat or other well-known means, 
coating of the forward or negative photoresist is carried out, and then it is exposed in the direction of an image 
through a mask for example, within a "mask-alignment machine." Then, in order to leave the masking pattern of 
a photoresist, the part which is not the request of a photoresist is removed. 

[0034] An operation is explained below. This optical element may be used in order to offer a parallax barrier. It 
is also possible to be able to apply this parallax barrier to an automatic solid display, and to carry out by not 
operating that parallax barrier. By this, the display can be used by 2D mode. This type of device is indicated by 
the British application 9713985.No. 1. In 2D mode, there is an advantage which can avoid the difference of the 
light absorption of the field which acts as a slit by 3D mode, and the field between slits. When that is not right, 
since the beat (interference) of the change of absorption is carried out to the pixel structure of a display, 
visible moire patterning may happen by 2D mode. 

[0035] A component may be combined with other substrates in order to avoid damage on the front face of a 
component, without affecting the optical property of a component. A component may be formed on a glass 
substrate. Before manufacturing a component, the acid-resisting layer of a low price is applicable to the 
substrate front face of the opposite side with this. 

[0036] an optical element — a spin coat method and optical RISOGURAFU — it may be manufactured by 
existing art like the masking technique by law. Therefore, this type of optical element can be manufactured in 
large quantities by the low price. This component can be manufactured without removing a retarder ingredient. 
Therefore, the artifact of a front face or an edge or damage is not produced, and it is not necessary to perform 
flattening (planarization) later, and can manufacture more easily. A retarder field may be formed in high degree 
of accuracy and high resolution if the optical RISOGURAFU method is used. Therefore, the component is 
suitable for the parallax barriers by which vision amendment was carried out. Furthermore, the component 
which has the stability of high order origin can be offered. 

[0037] A substrate may have the same temperature expansibility substantially with the display board. 
[0038] 

[Embodiment of the Invention] In all the drawings for explaining the operation gestalt of this invention, the same 
reference number is given to similar components. 

[0039] The passive polarization modulation optical element 1 1 is shown in drawin g 4 . A component 1 1 contains 
the birefringence ingredient layer which has a birefringence with fixed magnitude substantially. The thickness 
and the birefringence of the layer are set up so that it may act as 1/2 wavelength plate. The field where these 
layers differ acts as a retarder which has the optical axis which was suitable in the different direction. 
Specifically, a component 11 has the first retarder 12 and second retarder 13. 

[0040] Retarders 12 and 13 consist of a strip of an parallel perpendicular direction formed by turns in the layer. 
A strip 12 has equal width of face, and has the optical axis by which orientation was carried out to 45 degrees 
to the reference direction. A strip 1 3 has equal width of face, and has the optical axis by which orientation was 
carried out to 90 degrees to the reference direction. 

[0041] The optical element 11 of drawin g 4 forms optical equipment in cooperation with the incidence side 
polarizer 14. For example, the incidence side polarizer 14 may also contain the outgoing radiation side polarizer 
of a liquid crystal device. A polarization vector (namely, transparency shaft) for which the incidence side 
polarizer 14 is typically used for example, in an active-matrix-liquid-crystal device gives the linearly polarized 
light which is 45 degrees to the reference direction. However, the direction of an optical axis of components 12 
and 13 may be changed appropriately, and other polarization directions suitable for other display modes may be 
applied. 

[0042] The polarization vector of the light from a polarizer 14 is parallel to the optical axis of a retarder 12. 
Consequently, a retarder 12 does not do effect in the direction of a polarization vector substantially. Therefore, 
the polarization vector of the light from a retarder 12 is 45 degrees to the reference direction. Orientation of 
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the optical axis of a field 13 is carried out to 45 degrees to the polarization direction of incident light. Therefore, 
a retarder 13 acts as 1/2 wavelength plate, and rotates the polarization vector of light 90 degrees. 
Consequently, the polarization vector of the outgoing radiation light from a retarder 13 is 135 degrees to the 
reference direction. 

[0043] It differs from drawin g 4 and 5 in that the configuration shown in drawin g 6 and drawin g 7 rotated the 
optical axis of a component 1 1, and the polarization direction of a polarizer 14 45 degrees. Therefore, the 
polarization vector of the light from a polarizer 14 is 0 times. The light which carried out outgoing radiation from 
the retarder 12 is 0 times similarly. On the other hand, the polarization vector of the light which carried out 
outgoing radiation from the retarder 13 is rotated 90 degrees. 

[0044] Drawing_8 and draw ing 9 illustrate the optical element of drawing 4 and the type of 5 which form a 
parallax barrier in cooperation with the outgoing radiation side polarizer 15. The polarization direction of the 
incidence side polarizer 14 and the polarization direction of the outgoing radiation side polarizer 15 cross at 
right angles. Therefore, although a polarizer 15 quenches substantially the light which passes a retarder 12, the 
light from a retarder 13 is passed. 

[0045] Generally rotation of the polarization by the retarder 13 does not operate the optimal over the whole 
spectrum of operation. Therefore, the part with a visible spectrum is not penetrated rather than other parts. 
The calculated value of the transmittance of the unpolarized light which passes along the device of drawin g 8 
which has a component 1 1, and drawing 9 is shown in draw ing 10 . The component 1 1 of a device is produced 
from the optically uniaxial birefringence ingredient known as RM257 made from Merck (Britain). In the condition 
that the polariscopy shaft of polarizers 14 and 15 lies at right angles, transmittance is made intentional the 
highest in the central field of a spectrum, and decreases toward one edge of the visible spectrums. If central 
wavelength is chosen appropriately, the transmitted light will maintain good white balance. 
[0046] Drawin g 10 of the polariscopy shaft of polarizers 14 and 15 is mutually parallel, and shows the property 
of the device of the type of drawing 8 and drawin g 9 in the condition of having replaced the optical axis of 
retarders 12 and 13 again. In this case, quenching by retarder 12 passage is dependent on the property of a 
broadband wavelength plate. Although central wavelength carries out quenching of the light good, transmittance 
increases toward the edge of a spectrum substantially. In order to make it not exceed 1% for the level of a 
cross talk, the parallax barrier of an automatic solid display must give the contrast ratio of 100:1 over the whole 
visible spectrum. This will not be attained in the condition that an parallel polarizer and a polarization rotator 
act as a barrier field between the slit fields of a parallax barrier, as shown in d rawin g 10 . 
[0047] The permeability which passes two polarizers when not using an optical element in the middle which 
intersect perpendicularly is shown in drawin g 1 1 . Quenching improves substantially and a desired contrast ratio 
is obtained over the whole range of 450 to 750-nanometer wavelength. This corresponds to the configuration 
shown in drawin g 8 . It is because orientation of the optical axis of a retarder 12 is carried out in accordance 
with the polarization vector of incident light, so it does not affect a polarization vector substantially. Since the 
contrast ratio needed for a parallax barrier can generally be obtained, such a configuration is desirable. 
However, for the application for which the achromatism of the transmitted light becomes important from 
quenching of a contrast ratio or achromatism, after it was exchanged in the optical axis of the retarder of two 
fields and the shaft of an outgoing radiation side polarizer has rotated 90 degrees, the configuration of the type 
of drawin g 8 and drawin g 9 can be used. 

[0048] A component 11 may be combined with the incidence side polarizer 14. The pixel structure of LCD which 
the difference of the relative tilt of the retarders 12 and 13 of a strip configuration can be clarified, and uses a 
polarizer 14 as elegance in part by that cause is realizable. This also makes possible index matching of the 
interface for decreasing the reflection in a device again. An example of the optimal ingredient which satisfies 
the requirement of the temperature expansion property similar to high transparency, achromatism, a polarizer 
14, and a component 11 contains organic substance adhesives like those ingredients of an epoxy resin, an 
acrylic polymer, and the polyurethane adhesive base. 

[0049] The device of drawing 8 and drawin g 9 can be used as a parallax barrier 4 of the automatic solid three- 
dimension display shown in drawin g 1 . A retarder 13 acts as a slit of a parallax barrier, and a retarder 12 acts 
as an opacity domain between slits. 

[0050] If it sees from the location of an axial blank, the light which reaches an observer's eyes will move aslant 
through the layer which forms a component 1 1. This oblique ray has the slightly different optical path 
difference. It is because the propagation path which those directions differ within a birefringence layer, and 
passes a layer becomes longer. Therefore, as for the light which passed the barrier slit, a color and 
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transmittance may change with the visual field of an axial blank. However, as for image contrast, in the case of 
0 times or 90 degrees, the optical axis of a field 12 is not substantially influenced of the angle-of-visibility 
property of a parallax barrier to the transparency shaft of a polarizer 14. In the three-dimension display using 
LCD as SLM, an angle-of^visibility property is set up so that the chromaticity of a white condition may serve as 
the visible minimum value. It is in the inclination for the variation of color to fall depending on a configuration, in 
a direction parallel to the direction of orientation of a barrier slit. Similarly, LCD may have the angle-of-visibility 
property set up so that the line of sight which receives a limit most might generally become perpendicular. In 
LCD, if it sees from an axial blank, the contrast and color of a display will fall. Therefore, when the angle of 
visibility of the minimum grace of a retarder is carrying out orientation along with the angle of visibility of the 
minimum grace of SLM, the property of a parallax barrier does not influence the grace of the image of SLM 
substantially. 

[0051] If the optical axis of the slit field of a retarder 13 is arranged so that it may become perpendicular to the 
direction of a display, the visual field property by the include angle of a display can be made to improve further. 
The variation of an include angle arises one by one in a chromaticity with the pre tilt of an orientation layer 
front face, and/or the spray of a birefringence ingredient. Therefore, when orientation of the direction of 
orientation of a slit 13 is carried out in accordance with the vertical axes of a device (it consists of LCD), this 
variation stops being able to be visible easily. Therefore, it is also useful to decrease the spray of a 
birefringence layer. 

[0052] Retarders 12 and 13 are formed except for an optical axis from the single layer which has a 
homogeneous optical property through the whole layer. Moreover, the thickness of this layer is substantially 
fixed. A layer 1 1 is [ that there is no gap of air ] combinable with other layers which are unnecessary as for 
flattening with this configuration. 

[0053] The visual field degree of freedom of a three-dimension image is decided to some extent by orientation 
of the barrier slit to the pixel of LCD of the display of drawin g 1 . If a tilt is given to a barrier slit to LCD, poor 
orientation will be generated in a periphery. If poor orientation happens, a visual field degree of freedom will be 
spoiled and the field where the cross talk of the image on a display may happen will be produced. This is not 
desirable in order to increase the stress on vision for an observer. Such a tilt is substantially avoidable, if a 
layer 1 1 is contacted to a polarizer 14 and formed. The technique for giving desired orientation especially exists. 
If a layer 1 1 is formed by LCD or other related devices, and related one, orientation suitable during manufacture 
will be obtained and this orientation will not be substantially influenced of an environmental condition like a 
mechanical shock or a temperature change. 

[0054] In order to operate the display of the type of drawin g 8 by 2D mode, the outgoing radiation side polarizer 
15 may be removed, otherwise, it is not necessary to use it. It is desirable for the patternizing structure of the 
optical axis of a component 1 1 not to be a foregone conclusion in this mode. For example, in order to make it 
not visible [ the moire which carries out a beat (interference) to LCD structure ], retarders 12 and 13 must 
have the same light absorption property. The artifact which should avoid others is diffraction from the phase 
structure of a parallax barrier. This diffraction carries out a beat (interference) to the pixel structure of LCD, 
and can give the cross protection of the moire of low contrast. If an optical element 1 1 is used, the diffraction 
effect of phase structure may be made small as compared with a well-known configuration. It does not interfere 
in the linearly polarized light condition that the light from retarders 12 and 13 intersects perpendicularly, 
mutually substantially. The difference in the phase between retarders 12 and 13 is made into min. It is because 
a retarder is formed into the same ingredient which has the same refractive index substantially. Moreover, since 
it does not have the edge etched or cut between fields, dispersion causes the deterioration of 2D mode. 
[0055] Drawin g 1 2 shows another technique for decreasing the level of diffraction. In order to form a 
component, one of the directions of the orientation layer shown in a reference number 21 using the mask of the 
configuration shown in a reference number 20 is specified during manufacture of an optical element 1 1, so that 
it may explain to a detail by the following. Consequently, a parallax barrier slit is prescribed by the nonlinear-like 
boundary line. Instead, a boundary line is for example, a sinusoidal form. Other waves including the wave from 
which the wave of non-periodicity or a period changes may be used. Consequently, the diffraction structure 
where the plurality by different aspect ratio differs arises, and the diffraction effect fades. Also perpendicularly 
according to this structure, diffraction structure fades a little. However, it should be cared for making a beat 
(interference) with the vertical pixel structure of the perpendicular direction of diffraction structure into min. 
For example, it is made to min by making it change, and/or it chooses a wave-like period. 

[0056] Draw ing 13 shows the first manufacture approach of an optical element 1 1. A component is produced on 
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a substrate 30. On the substrate 30, the orientation layer 31 is formed by the spin coat method. An orientation 
layer consists of a linear photopolymerization nature ingredient as indicated by Schadt's and others "Surface 
Induced Parallel Alignment of Liquid Crystals by Linearly Polymerised Photopolymers", Japanese Journal of 
Applied Physics, vol 31 1992, 2155 pages, and EP0689084. The first linearly polarized light radiation is irradiated 
through a mask 32, and the exposure field A is formed in the orientation layer 31. Then, the radiation which has 
the different linearly polarized light through a mask 33 is irradiated, and the exposure field B is formed in the 
field to which the orientation layer 31 is not irradiated. When the second exposure does not do effect in the 
direction of orientation of the field obtained by the first exposure with a mask substantially so that it may be 
indicated by "Photo-alignment and Patterning of LC Displays" by Schadt, and Information Display 12/97, it is 
not necessary for instead of to need a mask 33. Therefore, the mutual field of the orientation layer 31 gives the 
different direction of orientation, them — for example, 45 degrees — or it differs 90 degrees. Next, the 
orientation layer 31 is covered in the retarder layer 34 with a spin coat method. The retarder layer 34 consists 
of a suitable birefringence ingredient of arbitration which orientation was carried out in the predetermined 
direction and was substantially fixed to it after that. A suitable ingredient may contain the reactant liquid crystal 
polymer which has diacrylate and/or monoacrylate. An example of a suitable ingredient is known as RM257 
made from Merck (Britain), then, the retarder layer 34 — for example, UV irradiation — immobilization — or a 
polymerization is carried out and the fixed retarder 35 is formed. 

[0057] The optical axis of the retarder layer 34 chooses the mutual direction by the substrate part of the 
orientation layer 31. Therefore, it is not necessary to carry out a polymerization alternatively. Moreover, a 
retarder ingredient is not removed in a production process. The risk at which the long distance irradiation from 
the light source of a large field becomes possible, and a retarder ingredient sticks to a mask by this is avoided. 
[0058] A substrate 30 is chosen so that the birefringence of arbitration may be made into min. If a birefringence 
is not min, it will affect the property of an optical element. For example, a contrast ratio is decreased or the 
color property of a device is reduced, for example, the substrate 30 — an optical element — a polarizer 14 — 
or in the three-dimension display arranged in near, as surrounding structure is not distorted, it may be a 
suitable flat float glass moderately. Instead, a substrate may be the small plastics or the polymer of a 
birefringence which has sufficient temperature stability to bear a production process (orientation layer). An 
example of a suitable ingredient is polyether sulphone. 

[0059] Drawin g 14 shows the second manufacture approach of an optical element. Coating of the substrate 30 
is carried out in the polyimide orientation layer 31 by the spin coat method. Polyimide may contain PI2555 
(product made from Du Pont) dissolved in the solvent containing T9039 (the mixture of an N-methyl-2- 
pyrrolidine and 1-methoxypropane-2-oar, product made from Du Pont) at a rate of 1:20. For example, the 
orientation layer 31 is formed by rotating for 30 seconds by 4000rpm within an opening ball spin coater. Then, 
the polyimide layer 31 is hardened by heat treatment of 2 hours by 170-degree Centigrade. Rubbing of the 
orientation layer 31 is carried out with soft cloth, and as shown in Field A, it produces a desirable direction and 
a pre tilt on an orientation layer. 

[0060] A photoresist layer 36 is formed on the orientation layer 31 by the spin coat method. A photoresist layer 
36 is alternatively exposed through the mask 37 of the configuration which copied the desired parallax barrier to 
chromium. Therefore, the photoresist after irradiating through a mask 37 is a wrap about the field of the optical 
element which is due to form the opacity domain between parallax barrier slits. Then, the irradiated photoresist 
is removed. 

[0061] Next, the orientation where the second of an orientation layer which carries out rubbing of the 
component again, for example, makes the include angle of 45 degrees or 90 degrees to the last orientation 
differs is produced. In order to acquire the desired direction of orientation depending on the case, the include 
angle which was needed in the case of the orientation layer by which rubbing is not carried out last time is a 
different include angle, and rubbing of the exposed region of the orientation layer 31 can be carried out. This is 
required, and because the original orientation layer may continue influencing the surface energy after re- 
rubbing, it obtains. Therefore, for the amendment to surface energy, the direction of rubbing which is different 
at the desired direction of orientation and the include angle within the limit of 20 degrees is required, and it 
obtains. The field by which re-rubbing was carried out is shown in Field B. Then, for example, acetone washing 
removes a remaining photoresist. Next, the spin coat (spreading) of the retarder layer (for example, type 
mentioned above with reference to drawin g 13 ) 39 is carried out. The optical axis of the retarder layer 39 
chooses the direction by the substrate part of the orientation layer 31. UV irradiation is fixed and the retarder 
layer 39 forms a retarder 40. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 



2006/05/31 



JP,1 1-0641 31 ,A [DETAILED DESCRIPTION] 



8/1 1 V 



[0062] Drawin g 15 shows the 3rd manufacture approach of an optical element. The process shown in (e) from 
drawin g 1 5 (a) is the same as the process shown in (e) from drawing 14 (a), and does not give further 
explanation. 

[0063] It is the process shown in drawin g 15 (e), next another orientation layer 41 is installed on the orientation 
layer 31 and a photoresist 38. The orientation layers 41 may be the above polyimide. Then, as mentioned above, 
for example, rubbing of the orientation layer 41 is carried out, and it produces the orientation where the second 
shown in drawin g 15 (g) in Field B differs. Next, as mentioned above, for example, a photoresist 38 is removed 
and the field of the orientation layer 41 on a photoresist 38 is also removed as the result It is shown in drawin g 
]_5 (h) and the orientation layer 31 is partially covered with the field 42 of the orientation layer 41 like. 
Therefore, a field 42 gives the direction B of orientation, and the field of the orientation layer 31 between fields 
42 gives the direction A of orientation. Then, the orientation layer 31 and a field 42 are covered with a 
birefringence ingredient. It is fixed as mentioned above and a birefringence ingredient forms an optical element. 
Drawin g 16 shows the 4th manufacture approach of an optical element. The approach of showing this approach 
in drawin g 15 differs from the point that the orientation layer 31 is an optical orientation layer (for example, 
type mentioned above with reference to drawin g 1313 ). The first orientation process shown in drawin g 16 (b) is 
performed by the UV irradiation by which the linearly polarized light was carried out. 

[0064] Drawin g 1 7 shows the 5th manufacture approach of an optical element. The approach of showing the 
approach shown in drawing 17 in drawin g 15 differs from the point that the orientation layer 41 is an optical 
orientation layer (for example, type mentioned above). The second rubbing process mentioned above with 
reference to drawing 15 is transposed to the UV irradiation by which the linearly polarized light was carried out, 
and gives the desired direction B of orientation as this shows to drawin g 1 7 (g). 

[0065] Drawin g 1 8 shows another application of the parallax barrier of the type shown in drawin g 8 and draw ing 
9 . Application on the automatic solid three-dimension display of this type of parallax barrier is indicated by 
C.van Berkel and others Proc.SPIE 3012 Feb. 97. This type of display generates many visual fields considerably 
rather than the display shown in drawin g 1 . Although the degree of freedom of a visual field increases by this, 
the image resolution of each visual field falls in proportion to it. 

[0066] It differs in that the component of drawin g 8 and strips 12 and 13 have produced the tilt of the minute 
include angle 45 to the pixel train of a display, as for the optical element 11. The direction of the orientation 
layer of a strip 13 may be substantially set as 45 degrees to the transparency direction of for example, an 
outgoing radiation side polarizer. On the other hand, preferably, to the transparency direction of a display 
polarizer, the direction of the orientation layer of a strip 12 is parallel or perpendicular, and is acquired. The 
upper part of drawin g 18 shows the optical element 1 1 when a polarizer 15 is removed, in order to offer the 2D 
mode of a display. On the other hand, the lower part of drawing 18 illustrates the appearance of 3D mode in 
case a polarizer 15 exists. 

[0067] Drawin g 19 (a) shows the automatic solid three-dimension display of the tooth-back (rear) parallax 
barrier type which used the parallax barrier of the type of drawin g 8 and drawin g 9 as LCD1 combining SLM. 
The incidence side polarizer of LCD1 consists of an outgoing radiation side polarizer 15 of a parallax barrier. 
[0068] In order to offer 2D mode, the display of drawin g 19 contains the switchable diffusion plate 48. The 
diffusion plate 48 is installed between the incidence side polarizer 14 and the retarder array 11 formed of the 
optical element The switchable diffusion plate 48 may specifically be polymer distributed liquid crystal (PDLC), 
and a change-over with a cleared condition and a dispersion condition is possible for it In a cleared condition, 
the retarder array 11 analyzes light with a polarizer 15, and forms a parallax barrier. If the diffusion plate 48 is 
switched to a dispersion condition, the outgoing radiation side polarizer of the retarder array 1 1 will be 
disturbed by the spreading effect of the diffusion plate 48. Consequently, a parallax barrier is not formed but a 
display operates by the 2D mode of full resolution. 

[0069] The point that the display shown in draw ing 19 (b) is dismountable in order that the diffusion plate 48 
may be excluded and a polarizer 14 may offer 2D mode differs from the display of drawin g 1 9 (a). This 
configuration can reduce cost, although a polarizer 15 is equivalent to a dismountable configuration. 
[0070] In the configuration of drawin g 19 (a), although the artifact remains a little by 2D mode, 3D mode is 
optimized. With the configuration alternative to being shown in drawing 20 , the switchable diffusion plate 48 is 
installed between the retarder array 1 1 and the polarizer 15 of LCD1. According to this configuration, although 
the effect of a parallax barrier does not remain in 2D mode, an image property may fall [ 3D mode ] by residual 
dispersion by the cleared condition of the diffusion plate 48. 

[0071] Drawin g 21 shows another application of the parallax barrier of the type shown in drawin g 8 and draw ing 
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9 . The barrier has the conventional part for forming a visual field window in cooperation with related SLM etc. 
generally shown with a reference number 49. However, the barrier has the part 50 whose pitch for displaying an 
observer's location in cooperation with related SLM is twice the part 49. This type of display is indicated by the 
British application 9702259. No. 4 and the EP application 98300826. No. (in the case of an application number, it 
is?) 9. 

[0072] Drawin g 22 shows another optical device applied as some parallax barriers, and it differs in that drawin g 
6 and the device of 7, and homogeneity or 1/2 wavelength plate 51 which is not patternized is installed in the 
outgoing radiation side of patternizing 1 / 2 wavelength plate 11. The direction of the optical axis of a strip 12 is 
-22.5 degrees to the transparency direction of the incidence side polarizer 14. On the other hand, the direction 
of the optical axis of a field 13 is +22.5 degrees to the transparency direction of the incidence side polarizer 14. 
The optical axis of 1/2 wavelength plate 51 is 67.5 degrees to the transparency direction of a polarizer 14. 
Therefore, since a field 12 has the optical axis which intersected perpendicularly with 1/2 wavelength plate, it 
serves as colorlessness substantially (achromatism is carried out). On the other hand, a field 13 forms the 
connection wavelength plate with which the color property has been improved as compared with the 
configuration of the single wavelength plate of drawin g 4 and which has the function of 1/2 wavelength plate as 
a whole. This is attained by the need for the precise orientation of an optical axis to the field 12 which forms 
the cost and the barrier field of one excessive wavelength plate 51 when using drawin g 22 and the configuration 
of 23 as a parallax barrier. The combination of the retarder by which this type was patternized, and the retarder 
which is not patternized is indicated by the British application 9725097. No. 4. 

[0073] Drawing 24 shows the automatic solid three-dimension display which used the component configuration 
of the type of drawin g 20 . LCD1 is the micro (minute) polarizer type which is indicated by the EP patent No. 
0721 132. A parallax lens consists of a lenticular screen 52 installed between LCD1 and compact IRUMINETA. 
Compact IRUMINETA contains a back light 3, a polarizer 14, the retarder array 11, and the switchable diffusion 
plate 48. The more detailed configuration and actuation of this type of display are indicated by the EP patent 
No. 0721132, and are used for this application by considering these contents as reference. 
[0074] Drawin g 25 shows a beam combiner type automatic solid three-dimension display. LCD1 is connected 
with the lenticular screen 52 as a parallax lens. Behind a screen 52, compact IRUMINETA which consists of a 
back light 3, a polarizer 14, a switchable diffusion plate 48, and a retarder array 11 is installed. This two 
configuration exists and the outgoing radiation light from two display configurations is combined by the beam 
combiner of the configuration of a half mirror 53. Each compact IRUMINETA differs from IRUMINETA of drawing 
24 in that it is exchanged in the location of the switchable diffusion plate 48 and the retarder array 1 1, in order 
to obtain the configuration similar to drawin g 19 R> 9. A beam combiner display is indicated by EP0602934 and 
applied to this application by considering these contents as reference. 

[0075] Since an interaction with a display is made possible depending on the application of an automatic solid 
three-dimension display, a touch screen can be installed between SLM1 and an observer. In order to make 
observation distance into the shortest, the retarder barrier 1 1 must be installed between SLM1 and a touch 
screen. Although it is possible to introduce a polarizer into the tooth space between a touch screen and SLM1, 
by it, a contaminant goes into a display and the quality of an image may be reduced. 

[0076] Drawin g 26 shows an alternative configuration and is a front (front) parallax barrier type display. A touch 
screen 55 is installed between the retarder barrier 11 and the three-dimension polarizer 15. A polarizer 14 is 
formed with the display polarizer of SLM1. 

[0077] With this configuration, since a touch screen 55 is installed between the barrier 1 1 and a polarizer 1 5, it 
must take the birefringence of a touch screen 55 into consideration so that the quality of the 3D mode of a 
display may not be reduced. For example, a touch screen 55 may include the sandwich structure of a 
transparent electrode and the plastics spacer attached on the glass substrate. Each birefringence of a touch 
screen 55 means loss of contrast [ in / in itself / actuation of 3D mode ], and color. 

[0078] The problem by the birefringence of a touch screen 55 can be removed or reduced by at least two 
approaches. In a primary method, a touch screen 55 may be produced from the small plastics of a birefringence 
so that the substantial fall of the polarization which carries out outgoing radiation may not be produced from 
the barrier 1 1. By the second approach, when a touch screen 55 has the homogeneous retardation which is not 
zero, along with a polarizer 15, orientation of the touch screen 55 may be carried out to the lighting on a shaft 
at least so that polarization may not be changed substantially. 

[0079] When the retardation of a touch screen 55 is controllable, for example, as shown by the reference 
number 51 of drawin g 23 , the touch screen itself may be used as a homogeneous wavelength plate in the 
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configuration of achromatism. Therefore, with such a configuration, the cost concerning the configuration of the 
excessive number of components and its achromatism decreases, and a display property may improve. 
[0080] The configuration which simplified the conventional LCD which consists of a glass substrate 2 and a 
liquid crystal layer 60 shows drawing 27 a. The liquid crystal layer 60 is accompanied by the patternizing 
retarder array 1 1 installed in the outside of the downward substrate 2. When using for an automatic solid three- 
dimension display, the optimal observation distance is decided by spacing between the parallax barrier formed of 
an array 11, and the pixel flat surface formed in the liquid crystal layer 60 in LCD of a given pixel pitch and size. 
Generally, this spacing is decided by the thickness, the polarizer (not shown to drawing 27 a) and the existing 
object for protection, or coating for acid resisting of the LCD substrate 2. When the thickness of a substrate is 
1.1mm, this spacing is about 1.3mm. Thickness of a substrate 2 can be made small to 0.7mm. Spacing in this 
case is about 0.9mm. 

[0081] If it is necessary to make spacing smaller than this, the still thinner substrate 2 can be used. However, 
manufacture of LCD which has one very thin substrate is difficult, and the device of sufficient reinforcement 
may be unable to produce it. 

[0082] Drawing 27 b shows LCD. This LCD is installed between the substrates 2 of LCD of drawing 27 a, and 
the former [ array / 1 1 ], and the points separated from the liquid crystal layer 60 by the thin substrate differ. 
Thickness is within the limits of 20 to 500 micrometers, and a thin substrate is glass. Spacing of a pixel flat 
surface and a parallax barrier can be made comparatively small, maintaining the substrate 2 of the conventional 
thickness by such configuration, in order to give a mechanical strength. 

[0083] Drawing 28 shows the manufacture approach of this device. The standard glass substrate 2 is given at 
Process a. The patternizing retarder array 1 1 and a polarizer 14 are formed on a substrate 2, as shown in 
Process b. A polarizer may be produced with an ingredient compatible with the production process of LCD 
formation which is indicated by the British application 971 3627. No. 9. The thin substrate 6 is installed on a 
polarizer 14, as Process c shows, and other components 62 like an orientation layer, an electrode, a color filter, 
and a black mask are formed on a substrate 61, as Process d shows. The glass substrate 2 of another criterion 
is given with an orientation layer and a active matrix 63, and forms the eel which contains the liquid crystal 
layer 60 with a substrate 2 and the related elements 11, 14, 61, and 62 as shown in Process e. 
[0084] It differs in that the approach shown in drawin g 29 is formed on the array 1 1 of the substrate 61 with 
thin approach of drawin g 28 and polarizer 14, and the field of the opposite side. 

[0085] According to this approach, processing like the spin coat of an orientation layer and rubbing can be 
carried out rather than the field top of only the thin substrate 61 on the base where reinforcement is 
comparatively large. Therefore, spacing of a pixel flat surface and a parallax barrier can be made comparatively 
small using the conventional manufacturing technology for forming a device with large reinforcement. 
[0086] Drawin g 30 shows the approach by which a process step is carried out on the thin substrate 61. The 
standard glass substrate 2 is given at Process a, and the patternizing retarder array 11 and a polarizer 14 are 
formed on a substrate 2 at Process b. The thin substrate 61 is given at Process c, and other components 62 
like an orientation layer, an electrode, a color filter, and a black mask are formed on a substrate 61 at Process 
d. Next, the thin substrate 61 is arranged and the assembly formed at Processes b and d makes it coalesce on 
a polarizer 14, as shown in Process e. Then, an orientation layer and a active matrix 63 are formed on another 
standard glass substrate 2, the liquid crystal layer 60 is given, and a device is completed. 

[0087] Process a to d of the approach shown in drawing 31 is the same as that of the approach of drawing 30 . 
However, as shown in Process e, the eel containing the liquid crystal layer 60 is formed between the upper 
standard glass substrate 2 and the thin substrate 61. Then, as shown in Process f, the substrate 2 of the lower 
part which has an array 1 1 and a polarizer 14 pastes the inferior surface of tongue of a substrate 61. 
[0088] The main substrates 2 may be produced from the plastic material, when it has the solvent with which 
plastic material is compatible with manufacture of other parts of sufficient thermal resistance and a device. 
Main substrates are homogeneous birefringence ingredients desirable isotropy or substantially at least. 
[0089] 

[Effect of the Invention] If the optical element of this invention is applied as mentioned above, the image quality 
of an automatic solid display is raised, and the visual field property can be improved. Moreover, this invention 
realizes easily a change-over of two-dimensional/3D mode of such a display, and realizes a quality image in 
both the modes. Furthermore, when applying the component of the configuration of this invention to the display 
which needs a touch screen, the optimal observation distance of a display can be made small, without spoiling 
the reinforcement of a component. Moreover, according to the manufacture approach of this invention, such a 
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passive polarization modulation component can be manufactured in large quantities cheaply. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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3t4 1/2i£ft«i LtfffflL. Knmft^? 
h/u£9 0itlHl$5S-ti:5o ^©feU. y ^-^1 3^P> 

So 

[0 0 4 3] m 6 StfH 7 *fnc* 

#«.5.t>*fii^ i 4 (Dm%xfa £ 4 5 s-e-fc/sttf 20 
tiai«to«-e*>5. y ^-^1 3*»cm»Lfc 

[0 0 4 4] S 8&lfll9f4, tUMMsT^ 1 5 tt&IH 
U^77^^/<!)7Wt5, H4SO : 5©^^ 
^©Jt^St^SrBl^i-a. WWflMH^ l 5 ©<B**l«0 
f4AWftiJffi3t-P 1 4©«3t*Hli:iff*-f5. fi&o-C, C 
ft^-l 5l4y^-^l 2?riiia-r57t$:^K6 < ](-ri7t-r 
Stf s . y *-^l 3 7)>?>©7fe£iIii£-£So 30 

[0 0 4 5] y * — ^1 3(Ct5il3troiHl|5l4, -f&ft 

ot, "Bffi;*.^ h/i'©fcS&#f4ftil©gB#.fc>) <b3ifi 

lf4. Mercktt (^=¥yx) SWRM257 i Lt*0 b 
1 5W{iJtf:$4^KXt-CV>5«ffi-C-(4 > SiB^H*'* 

fH-s. 

[0 0 4 6] Hi 0!4£fc, IBJfc^l 4^1/1 5»flS3t 

ttSrB#»*.fc:KJB^*5W4, El 8&tfEI 9 ©*f :7© 
r/<-T ^n^^m-f, -©*§•, y^-yi2iiii(c 

Af4&»(;i7fc£*B7fe£-frS;3 5 , igi§£l4HfCift!-*^ 

£ l%£i®;t&^J: 9 K-f SfcftK. £ tbitt^ 50 
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fcot 10 0 : 1 ©=>> h 7* hJt£^x.frl7*li4&£> 
m 1 0 iCTjvfJ; 5 fc, wftl4. WfefBTt^&U 5 
ffiTtlHUg^^y^^y y^^/^y to* y >> hffii$lffl©'< 

[0 0 4 7] tflB^Jt^SB^SrfflV^iV^*^©. 2o© 
iS3S1-5ffl3t : T-«rjia-f5aiS«P«:iai 1 K*+ . iB3fc 
(4HKfti;:&S£ft. 4 5 0*>f> 7 5 i 
9:<omM±W\Zt>tzr>Xm^^V h7^ hJt##P>*V 
S 0 rtt(408(^i-t»figlC^1-5o H^-^12© 

So -jtx&i-x /^7 7s/^^/<yr^£»st$ti5 3^ 

hJt£#S^i#-e#Sfcft. :®i?<tW 
&*LV\, L7S>U giiTtrofe^L^a V h7^ KJt£ 

«©y *-^©jMM*!i*£*4ix, LoaiWlRiliiTtT-ro 
(**9 O«0|ESiifc*Mi-e, H8Sl/l2l9ro^'r7°(7) 

[004 8] *fll l4A«fii](i7t^ 1 4 Utt-g-SnW 
So -^^btCt <9 , * h y 9-9 \ 2RU1 

3Wtl*)-^hW^^B7lll(c-e#. d»o(S3tT- 1 4 5r— 
«B.Bt-r5LCDroiii3lHf3gSrllST?t5o ^W^t(4 
4fc. xVM^rtroSW^«'>S*Sfcftco#SroSfT 

*s^t^rtgi-f So fliv^aw*. fetHu ^e>wc{s 

[0 0 4 9] H8&D { ll9©7 :f /<'l'^l4. HKCtpI-S 
KAfr3^5cT f i'^7°U^©-'- ; 7 7-7^^-''<y 74 t L 

tffl^s: i/5 ? -c£s 0 y ^-y 1 3ii/'7 7-^^^ 
yr©*y y bt bT<tfflL, y 1 2(4^ y y h 

[0050] W^nwffitt^b^St. 8lfS#© @ l-S 
<*(4. ^iF-l 1 Sr^fiK-rSiiSriioT^ft^Ki-r 
So ^©^4H4^-f75>(cm^S7tS§S?r ; t'f So ffl/S 
*fS^'C ; E:^P>©*|ol75 s S*t) . *fcg£iii!-f Set® 

^<b$ti#So LA>U 2 ©jt^tt^ffljt^ 1 4 

©SiiWi->ptu-r o^s/i(4 9 os©^-a-. 

•SrfrttfcV*. S LMt L-CLCDSrffl^rc3^7cr-< 

14. /<!)7^!l y H©ffi|6]*|6)lcW/£*r6]r-»4fel^© 
y<y 3i--> 3 ^*s(6:T-rsfil|6jl-foSo I^EM-. LCD 
tt*tWJR«:Sttsa»#lfil!J s -»W^Sit*l6]t<c5 
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J:3fcKte3ftfcflWa#tt*r*U»5. LCDm 
^7 7 7 ^ 7/< y Tro#tt(±^SWt- S LM©Hfc©iS. 

[0 0 5 1 ] V f-V noxyy h9WE©tt3Mtt«:7* 
j ojjfo\cmmct£z,£ 5 i;:ESi-fti4\ r>r 

*ti4wx7°L— ic j; oxfejf (cm* ic^it <tv< y x— > 

(LCD!i^45) tvW 7. (D^EIilCffi o TEft £ ft 

:©/<yx->3yiiati:<<45 0 tto 

[0 0 5 2] y f-Vl 2M1 3(4, ft^Mftfcl&V* 

■c, ■±fffcatTJ$K**¥fl«fe«T*pr5, *-©s 

5„ !©$£/# (-4 9, Si lttfflUro^-ry^jK, J. 20 

[0 0 5 3] 3^7cBfi|[©^»gSaii, ll«f^^ 
7V^©LCD<D@jStf^*t-f 5'-^ T7 y y H©iB[6]fC 
iot, foSSSft^So LCDiC5iffLT/<y 77,y <y 
hCf^F^^iSh »iQ«lcEl6l^A*4t*. SB 

ftll, Iifl:toTMi©^ h U7 3 /i 

»4L<4l\ 11 lfcflftfrM 4 igtt^ttf 
riH-fttf, ZO±5*^hH:^K6«j^lHliB'C#5. 4$ 30 

a. wsfcaiB'SiEi^^wfcn, d©Efti4H»ft 

14 ft v. 

[0 0 5 4] H8©^7V5-f".< ^T'WS^&^- 
4^U ^9T*ftttft(f{£fflLft< Tt,4v\, 

Kti4, **i i ©jt^**©^ * - ^itmmfr @ l^lx 

4t^iiS5iiSU\ #Jxl4\ LCD«jttf-f» (* 40 

2XV1 3ttPC#«JR#tt&WLfcttfttffc 
fefcv. terolaljB-r^f htt^77y^ 
/<y rroftWii^PjWlelSTffcSo :i©[I1#t(4l CD© 

\'<0 : f®%)%i : *)-x.mz>. K^m*l lfcfflv^ftfi. *B 
*&©|3]ffi&*tt&to©«/SfcJtttL-C/h$< £ft# 
5. y 2&m 3A»f»<03t©at«-*-5iffi»«jt 

tttttt. JSKttlcEvMiiTJUUfev^ y^-^12tl 
3 trora^iffiroitvttft/Hc^fts. y*-^(4H® 50 
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» K BI C JBSr* «r«-r s n CWS «P K»J« * ft 5 i» 6 T 

£ftfciH««:«rfcft^fc», mtcioT^&Tc^-K 

[0 0 5 5] Hi 2(4lHlt>r©L"<yi'^^ / >^-a:5fc:*ro 
giJ©fiffiSr*-r D «Ti::4 9I£iB(i!ftflJl-f 34?(c, * 

2 0lc*1-^ro-r7^^fflvT#fl8##2 lic^-fE 

|S)10*|S)0 1oS:iSt5, /«7 7 7*7 

/< y T7 y y h tt?raDiM*©% jmrk ±otag^ 

-h (*«f) Srft/hfc-rSfc*©, ^T?riS-r-<tT-fc 

[0 0 5 6] HI 3 (4ft^Sif* 1 1 ©»-©»jg;£ifc«r 
^1"„ **t±S«3 0±Kf^»*ft5. SK3 0±lC 
(4, Eft® 3 l^lx.l^tV3-hfeiaotMJ 
ftTV^ 0 El«]Jf(4, Schadt b ©'Surface Induced Par 
allel Alignment of Liquid Crystals by Linearly Pol 
ymerised Photopolymers", Japanese Journal of Appli 
ed Physics, vol 31 1992, 2155HS0EPO689O84l-fBtg 
SftTi^5J:5te. i»*t©3tfi-&tt**»*>e>*5. Eft 
1 3 1 IC, -7X^325:1 LT^-OK^fi^KW^^r 
flBWU -t©«. Eft® 3 1© 

IBtfSft-CV*&V*«Kfc. -7^^ 3 3£iILT^ft5fi: 

■5o ftfr9(;i, SchadtIC 4 5 "Photo-alignment and Pat 
terning of LC Displays", Information Display 12/97 

CM*Sft6J:5K, S-©Ji*f/'J 5 > JK-o-r^^f+flR 
*f K 4 o T# b ftfcffi«»EfS]*(S] I^^KW t»»Sr& 

{Jot, E(6]13 KO^S©^«l4^^5El^]*|6]Sr4- 
x.5„ ^ftibt4, Witf4 5flfifcli9 0Sil48. * 
I-EIRJS3 1S:, WAtfjatTva- r-ScK-fco-Cy 
<?"fl34T*lg?io y ?-yi3 4(4, glfSW^lpliCElfi] 

*ft, tw^HHWI-BSSftfc, ffi*©aa/j:fflffllff 

^#5. aSft«W«>-«tt, MerckttM U4fy^) 
WRM257i U-C^ae>ft5„ ^©^, y^-y®3 4(4, 

[0 0 5 7] y 3 4 <7)3t*IA(4, EfflB 31© 
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teas *> m- < y £0*1-5. 

[0 0 5 8] SS 3 0 littSt©«JB*f Sr*/MC-*"S i 5 

Kf^fc-S-jiS. hit 5, 

*fcttfW*<Bfe«*«M£Ti*tfa. tf'J;if4Sfi3 0 
14, Jt^^iH*^ 1 4fc*fcf±i£#fcE1f 3*ifc3 
Ss7C7V*7*H' JDffl©tiit£^i6&^4 9 
ca*KWjr, 18470- h#7*-C;fc9#5. ft 10 

t>*)\z. mm\t. (iai^«) »sxsicB*5t*»* 
ii#yv-ffcoTtiv> 0 ai-5»»©-«tt, #y 

[0 0 5 9] 014 ttjtS***©* - ©Kit^tfcfc* 

1% s«3oii, fify^.tf^f>3- hjfedioT^y-r 

5 KEI4JI3 lt'3-7 1 ^ *y-f5Ktt, 
T9039 (N-^f^-2-fD!)i?yi:l-^ hdfv'7 B n/-?>-2 
-a--^ Du PontttM) Sr-^tf^jgfCl : 2 

0©#J"£Tigft¥£-fr;t, PI2555 (Du PontttSg) £^ 20 
#5 0 e!iliEl*ll3ill, ^-TVtf-A'^f.va- 
?ftX4 0 0 0 r pmT*3 0S>[U$51- 5 d b 1-4 9 
$^5. ^y-T 5 K«3 1(4, IRftl 7 Ogt* 

2B#P n 1©^&Slc4 9^ft;£ti5,, £|p)J|3 

#2 LIV#|6]&TJ 5 7V^A' h&£C5„ 

[0 0 6 0] 7t Hi 3 6(4. tfRtf* fc'X=i 

- hffi|Cio-CE|p]S3 l±K^Sn4„ 7*M^i^ 
* h«3 6*. WttffSO/<f55'i'^!l7S:?n 
A|l=f-Lfcft©vx^ 3 7 &» L-CSlRBJteBtai 30 
£■£5. ioT, 3 7 tr&LXmki&ftoiZ&s 

y* V i/^x H4, ^'7 7 7?^!! 7* y -y hPfl©^ 

'4k. Mtt£titz7* YWx h SCSI'S, 
[0 0 6 1 ] ^ic^T-SrSSv fv^U #>RI4Hj[h]© 
Efflfc#LT4 5«*fctt9 0£©fc£«:fc1\ EfflJI 
©3gr©g&5Er6]£r£i:£-tf: 5, oTM.. IB 

rfi]J!3 l roBttiffltf*, BffSroga(6j*[6]S:#5fcfel^ 

ftjs&g-t-fc 9 #5©«4, 7croE|Pj®jJ5H7 fv^fg© 

\z*-t 0 %n'4k. aeurv^57* h us?* h£#Jxi4 
T-fe h^r56^l-«tt)l^*-f 5. (tflfcrfEl 1 3 * 

-h m$>) &hZ>, y *-^«3 9 cD%££flittE(n]A 
3 iroT«fia5^tci6*|S]4rSlR-f5„ y?-^i3 9 50 
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tt«*.H.**mflB*tJi 4 9 BJfcSir., y ^-^4 0 Sr^ 

[0 0 6 2] 115 (47t^^T- CO^ 3 ©«it#fis«:^ 
t. 115 (a) (e) ^jp-txmtim l 4 (a) *»f> (e) 

[0 0 6 3] 115(e) (c^-f iSroifklc, »J©Eftii 
4 1&E|6]/13 l±.Rtfyir 8±lcfS:B1- 
5 0 Efa/f4 l{4±i£©£5fr*y-f 5 K-e*oTt>A 
v\, ^©m, 09*.tfJb3fiLfcJ:$fc, Bffll 4 l (45 f 

h 3 8#l&5fe£tl, £©*§*£ LXy* h V*s% Y 

3 8±©EfaJ§4 1 coffin t>|^*Stv2>. 015(h)!:: 
^Li^lC, BfiJ|3 ltt»#Wl::El6]Ji4 1©««4 
2\zM.K>h%» ftoT, $H£4 2 (4E|p]77 fa B 
ffi$4 2©Pfl©E[6]S3 1 ©ffWtf4El");fr[R]A£-fj-;i 
5„ -t©«, £|r)S3 l&tfSMU 2 fcttJBtfttft-CS 

HI 6l±**« ; f-oK4'©»3ll*«fe«rS«-*-. - 
©7jffii401 5H^-r^iSfet, SB^J*3 1/55 (flBjx.HT|a 

01 6 (b)(c*-t-^-c75iB(fi]x?ii4, m&m% 

[0 0 6 4] 017 14^^*^©^ 5 roiSit*&Sr* 
•To 01 7|C^-T*ffi»401 5^1-*ffit, E|p]g4 

1 *s (f!lxtf±3£tLfc^-Yyo) 3tE|pJS-e*>5^i^S 
fc5. 11 5&#iLT±iLfclZ07t"y^Il 

(4, iSi»«3tsnfc*^iiifia*tiifit*^e)^, ^^i^ 

4 9 01 7(g)K*i"J:5 4Bfffl©BK!l*lfllB*r** 

■So 

[0 0 6 5] 01 8I40 8&O<0 9|;1/tH-;?-'I'7Vv<7 
77^^^!) T©S'Jro/Sffl4r^-t"o Z.<nt> y(y°<D'*yy 

(4, C. van Berkelf3lc4oTProc. SPIE 3012 Feb. 97 
[eM^£;jx-C^-5o r©^-Y7 , (0f f -<^7 , WI4, ^>Jx 
140 1 ic^-Tx^ X7"M 4 9 t 9 *4 

[0 0 6 6] jt^K^ i i (408 v>m?b, X h y 7/ 

1 2&m 3^5-r W^T'W^oa^iJlcMU-C^/h^lS 
4 5c7)^-/U h^fCV^S^WiS. ^F!)77"13 
t7?IBloiJiro*f&]l4, (JiJ^i4l±il=f(liJfi7¥; : f-©SiaA"r&J(-» 
LT^®^1C4 5«liKSSix»5. ^ h y 7 7" 

1 2 WSB(S]«©7j(*]I4»S L< (4tM *y°l"( iMftTV 
@i§^|6][C*fLT¥tT*fcl4fii:-Cfc9#5. 018© 

out^f-i 5^K.**nfc#^©, Tt^^i i**-r. 

3^71;*- K©^ffiSr0*-f5„ 
[0067] 019(a) (4, 0 8 ^0=0 9 <Of-4 
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777^^<!)7*SLMia^WtLCD 1 t L 
Tffl^fc. 1fffi (i)7) ^77^X/<!)7?-l'7'©| 
ft£ft3&5cr ? >f*:7"W£*-rc, LCD 1 cDAWUHB 
ft^tt'*? 7 -7 9 V 7 (Ottiftmmft* 1 5 frhft 

[ 0 0 6 8] KSrS*1-5fc*(C, 119© 

8(4, AfcMIHIBfe^l 4 t, Jfe**^-KJ:o-C»*Sii 
t^-^7K 1 1 fcroiflfcKllSitS. SJ««rtBfc 
fc$C«4 8(4, *i$WI-(4^y v-5>W«b b b (PDL 10 

o ^yr*»i:«[SSLiR«i:oiB*a«?riBT? 
*>a. 7U7«im y v-vtvj 1 1 HfiBjt^ i 

^ 1 1 <Dtamm^iiin:mm4 s^^ma^x 

£L£*l5, ^7 7 7^x/<!J 7W)4Sn 

■f, xV*:/WI47/l^?{g!gro2&x;^- K-eftfM" 

[0 0 6 9] 11 9 (Mfc*-*-?*^ ^wftt, &ft« 

4 8 7)>*^tt! filft^- 1 4 # 2 i^CTC*- KS-HW-fSfc 20 

[ 0 0 7 0] Hi 9 (a)<E>fl|/£t;:}oV*T, 2 tfCTC-*— K 
tfr&4 8 75S y ?-^7M 1 1 £ LCD 1 tfXIft^ 1 5 

- KfiifctfcE 48©?y iotl 30 

[0 0 7 1] 12 1 i4H8SVE!9(O^-t-?'1'7 P C0/<7 
5y^^<!) T<0»J©JSffl«r^-t-o ^PTHt, P*1«Lfc 

5 LM^tmiULT^If^-f V K*£0J*1-5fc»©, 
-$Wt-#$#^-4 9T-^^ix6^*W^Sr*-r-So 
Ld>L/<y 7(4, HlLtS LMfcttHLTttfltfOffi 
«Sr**-r5fc»», fcTy^iMMM 9© 2 

M9702259. 4-5f-&O<EPI±ilgS?98300826. 9# (ttifg##K> 
4§"&(4?) IcM^StlTV^. 40 

[0 0 7 2] 0 2 2I4, felf^7 7 7^^!i70- 
SBt LTigffl£ft5SUroft^rVW*£*L, HJ6&tf 

707/^xh ^K^fcfi^^-XkJtiTvr^v^l 

/2K*«5 i«s/<^-wki/2iftft«i i<omw« 

ftf4, AWffllfl83t-T-l 4Wiiil*|*]|c:*fLT-2 2. 5 

«-c*>5. mm 1 3<n-yt¥m<njjftit, ?jtmm 

4 0igii*-(6][C*f LT+ 2 2. 5^T'fo2) 0 1/ 
T6 7. 5ST*fo5 0 iot, nMU 2\%\ / Zfc^M 50 
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. ISttl 3(4, H4ro*-c7)^ 

l/2«*«©«HBS:*i-53SieilS*«4:»)«1-5. ^ 
ni±. El 2 2 2 3 777^<D7tL 
tffll^H^. ^lo©iSEft«5 1C = ^F, *J± 

V> y *-^<7><&*£*>ti:H:3SSm«jB9725097. 4ftW 

[0 0 7 3] 1212 4(4, HI 2 0<D94 y° (O^g ffl 
^tz^m^^Tirf 4^r/V^^^r 0 LCDK4EP 
&MS072ii32#fc«|*S;h.SJ:3*. (ft 
/h) d)fe J f-^'1'7°T*fe?)o /<7 7y^^^yXf4, LC 

D 1 h-r^5^-^op e i(c^a$n/tw>^ 

*a.7—7.9 y — V5 275-«b^5o =JV^ 
-^14^2/^7^ h 3, fflft^l 4, y^-^7Kl 

<F> X t) f£iiffl&ffi/&&tftbm4EP#f^721 132 

[0 0 7 4] 112 5I4C-A3 W5^T-^^7°K)ii4iz: 
ft3#c%x^;*7V^ Sr^-fo LCD Ht/<yy y9* 
V/Xh Lt©l/yf*a7-^7 !)-X5 2 iKlilL 
T^5„ ^7!)->5 2©Ml;lt **;9=?<i h 3. 

1 lHi5 = ^7 HVW^-^jWRttSiiS. £ 
(DfiWc(4 2offfiL, 2o«7 :: V^7 P U^l't»^c7j^<7)tB 

4oTl§-§-£4x3„ #a h>fA'$*-*tt, HI 

9 «J*prt6<Ci£««4 8 i y 

^-^Kl KDteS/DS^$tfCVS,S-elll2 4<D 
4/\si*-9 tMKZo t-A3W<-ft7 ! ^7'N 
i4EP0602934(wM*^tl, rrort^5r##ir LT*S(r 

[0 0 7 5] gi)]Srft3&5cx^^7 p U'l' »fflli:J:o 
TI4, f f ^^7 a H , i<7)tB2^ffl?r^Itg(--r5yc*6, S 

lmi tm%i%<nmc9 y-^&mw-rz&m 

yri liSSLMl b9-y?-*9 V -><D?${cWtm£ti 

<eit*itf*e><cv\ * y-vt s lmi twra 

[0 0 7 6 ] 12 6(4f^^9roffifi£5r^L, hu* (7d 
yF) A , 77o /! i'X^!)7?'f7'07-fX7'Wt-*) 
fc. 9 v?x9 V-S5 5*5 y 9—tf*VT\ 1 t 3 JSfc 
7cd3t^l 5 tC0fflt-^B$tl5„ ffljtf-l 4(4S LM 

[0 0 7 7] rroffi^T-14, * s^** U-V5 5(4'< 
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y 7 1 1 tm%*i snm^izwzhztzisb, f^^-f 

i^ro3K7u^-KcDK£i&T£-frfr^i9lc, *? y=f- 

[0 0 7 8] f> })->5 btDmmtfT^X&FfiM 

it>2oC^ffiT*fl'9^< t/cf±«C5r i755 10 

[0 0 7 9] fy^X? y->5 5COy ff—^a Vfl* 
f&JtfPBltefcSte, #iRi4|2]2 3C0#.BB,#-^5 lT-*£tl 

5 4 Vy^T.? y-vifr(4fe^Lo«^(cioit 20 
ftf8/5jcT-l4, ^^an°nii:SU!^»fe^ Lro«/«^*»*» 
[0080] H2 7a(4, #7XSt£2&m£ifBS 6 0 

16 oti. T*ros«2o^iaijic^e^nfc/^-wk 
'n£ffli^3»g\ Siin^s§8si4, mmmmvyj-R 

WM XWLCDlCioV^T, 7W 1 1 i;±otW^ 
tl5^775/^^^y Ti ftta!! 6 OftlCflMStuS® 30 

PII4LCDS«2»;f:$, fi)tf (H2 7 a iciiia^-a: 

ICiot^S^. «1£<7W£^1. lmm»I^ ^<7) 
FflPS(4^1. 3mmffc5„ S« 2 (Off £ (4 0 . 7mm 

it/h$<tart#T^5„ ^ro^roF B 1lifii±^o. 

9 mmffc5, 

[0 0 8 1 ] fflmZ^tl£<Q>h£<-tZ&mtffoi%t£. 

£<bi;:$^S«2£ffl^.5^t7)s-et5„ b/0>U 4££ 

T^Xffi&10*-f3LCD©Mitf4aH-C\ 40 

[0082] H27bi4LCD „ ;©LCD t4g] 
27aOLCD£, T W-Y 1 1 2 (DffllZWt 

fi^tu. i^stgicio-c^aiJi 6 0 7i>e>^fii$tiTv^ 

[0 0 8 3] B2 8&Z<D7 ! s<'(X(0mmj?m%7F-f. 50 
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y 9 — 9T\s4 1 l&tffl^ 1 414. XflMC^-fJ: 

$9713627. 9#TiS*& 4x5 J: 5*. LCD^COSIig 

Sc-C^1-4 5tC(i3fe^-l 4±ICttll**L, EMI, ft 
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